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I ntroduction. Westudi ed activation pattern reproducibilit y for afiguretracing task using [**O]water PET and li near
discriminant analysis. Reproducible @nonical eigenimages (CEs)—from a Canonical VariatesAnalysis(CVA) of
PCA eigenvedors from Scaled Subprofile Moddl (SSM) preprocessng—were identified using twofold cross
vali dation resampling[1]. Pattern reproducibilit y histogramswereused totest for: (1) reproduciblemulti dimensional
subspaces and (2) the influence of individual subjeds on pattern reproducihility.

Methods. 18 right-handed controls were scanned whil e tracing a path along the perimeter of afive-pointed star.
Each scanning sesson consisted of 1 baseline trial (no tracing), 8 tracing trials and a final basdline. The number
of starstraced and tracing errors were recorded for each trial. CE reproducibility was assessed for an SSM/CVA
classfication of 10 goups (10 scans/subjed) refleding the possble nine-dimensional, within-subjed temporal
structure of the 18 controls acrossrepeated baseline and tracing trials. For each of the 9 CEs the two CE patterns
from each of 250randomly chosen pairs of independent groups (9 subjeds/group) were @rrelated and used toform
reproducibilit y histograms (Fig. 1). For CE 2 the least and most reproducible patterns from each of the 250 fzirs
of CEs were identified by correlating each
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Results. In Fig. 1 the histograms for CE 3-9 are centered on zero indicating no significant reproducibility, while
the CE1 and much of the CE2 histogram are significantly different from zero. CE1 canonical variates demonstrate
that the CE1 histogram refleds the reproducibilit y of the basic two-state, baseli ne-tracing motor response, which
is uniform acrosstracing trials. CE1 contains the expeded motor system activations [2]. CE2 canonical variates
refled alinear trend with time acrossthe 10 scang/subjed, including the final baseline scan. The CE2 activation
pattern is discussed in [2]. For CE2, ranking subjed influencefor the 9-subjed groups with the most reproducible
patternsidentified (1) 3/18subjedsthat occurred morefrequently than expeded (Fig. 2: thin solid lines, lower mean
& range plots), (2) 10/18 subjeds that occurred randomly (Fig. 2: dotted line, midde mean plot) and (3) 5/18
subjedsthat occurred lessfrequently than expeded (Fig. 2: thick solid lines, upper mean & range plots)—all tests,
p < 0.05, uncorreded. Over the curse of learning during the @ght tracing trialsthe 5/18 group's performancewas
characterized by higher speed/lower accuracy compared with the lower speed/higher accuracy of the 3/18 group.

Conclusions. The linear time trend of the reproducible CE2 pettern is associated with changes in skilled
performance and may refled motor learning processes which are not shared by the 5/18 subjed group. We have
demonstrated that an exploratory analysis based on reproducibility histograms may be used to identify (1)
reproduci blemulti dimensional activation subspacesand (2) subgroups of subjeaswith significant task performance
and activation pattern differences without prior hypotheses or knowledge that such subgroups exist.
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